Mycoplasmas isolated from simian (Cercopithecus aethiops) tissues were shown to have biological, biochemical, and serological properties and electrophoretic cell protein patterns similar to strain Navel isolated from man 15 years ago. The simian and human Navel strains comprised a single serogroup, distinct from the established Mycoplasma and Acholeplasma species of the class Mollicutes. It is proposed that strains with the properties described be named Mycoplasma primatum.
The first mycoplasmas isolated from simians (Cercopithecus) were identified as Mycoplasma hominis (27) and M. salivarium (26) . The first systematic investigation of the oral and urogenital mycoplasma flora of monkeys (Cercopithecus aethiops) was reported by DelGiudice et al. (7) . Of 70 mycoplasmas isolated, 66 (94%) were related to Mycoplasma species previously isolated only from man (10), including M. orale 2, M. orale 3, M. salivarium, M. fermentans, and strain Navel. The most common simian strain isolated from urogenital tissues was related to strain Navel and was present in 13 of the 18 (72%) positive specimens. Five simian Navelrelated strains were isolated also from oropharyngeal tissues. The presence of Navel-related strains in C. aethiops was confirmed later by other workers (15) who isolated 10 strains from oral and urogenital tissues. These findings suggest that M. primatum is a common inhabitant of the oral and urogenital tract of C. aethiops.
By contrast, this mycoplasma has been isolated only once from man.
In 1955, Ruiter and Wentholt (24) isolated strain Navel from an infected human umbilicus. The organism was culturally and morphologically distinct from mycoplasmas isolated from the vagina of the same patient. On the basis of glucose fermentation, Edward (24) reported that strain Navel was also distinct from the G-strains previously isolated from human urogenital tissues by Ruiter and Wentholt (22, 23) . Subsequently, the G-strains were named M. fermentans (9), whereas strain Navel was not classified. Lemcke (12, 13) examined strain Navel and reported that it was serologically distinct from 16 human and animal mycoplasmas. In this report, further characterizations of the human and simian Navel-related group of mycoplasmas are presented. The biological, biochemical, and serological properties of these mycoplasmas indicate that they are a distinct group and merit species designation. We are proposing, therefore, that mycoplasmas with the properties described in this report be named M. primatum.
MATERIALS AND METHODS Mycoplasmas. Two cloned lines of the M. primatum strain Navel were used. The Lister line was lyophilized in 1964 and described in earlier studies (12, 13) . The second line, ATCC 15497, was obtained from the American Type Culture Collection.
Some of the 18 simian strains isolated earlier (7) were used including vaginal strains M35, P084, and B328 and prostatic-urethral strains 126, 130, and HRC292. Strain HRC292 was selected as the simian prototype strain.
The other species and unclassified strains of mycoplasmas used are listed in Table 1 .
Media. Several broth and agar media were used (3, 7, 10, 12, 30) . Some were similar and were composed of a basal medium containing 20% horse serum and yeast extract (7, 10) . In others, the horse serum was replaced with either inactivated, pooled, human serum (12) , human blood (3) (20) .
Filterability. Filterability of strain HRC292 was determined by a method reported previously (30) . In brief, actively growing broth cultures were diluted 10-fold in a phosphate-buffered saline solution, pH 7.4, with 0.2% gelatin added. Filterability was determined by use of a Swinney hypodermic adaptor and membrane filters (average porosity sizes of 100, 220, 300, and 450 nm. Millipore Corp., Bedford, Mass.). Colony-forming units (CFU) were determined on the original suspension and on the filtrates from each filter used.
Biocbemical tests. The procedures used to determine dextrose fermentation, arginine and urea hydrolysis, phosphatase activity, tetrazolium reduction, and serum digestion were reported elsewhere (1, 2).
Action on erythrocytes. Hemolytic activity for guinea pig and sheep erythrocytes was determined by adding a 3% suspension of washed erythrocytes in 1.5% agar as an overlay to colonies grown on 20% horse serum-agar medium (25) . The ability of guinea pig and sheep erythrocytes to hemadsorb to mycoplasma colonies was determined as described elsewhere (17; R. A. DelGiudice and R. Pavia, Bacteriol. Proc., p.71, 1964).
Polyacrylamide gel disc electropboresis. The method of Razin (19) was used for polyacrylamide gel disc electrophoresis. In brief, 48-hr broth cultures were sedimented, the cell proteins were solubilized in phenolacetic acid-water (2:.1:0.5, w/v/v/), and the extracts were examined in polyacrylamide gels containing 5 M urea and 35% acetic acid.
Serologic tests. The plate immunofluorescence (FA, reference 8), growth inhibition (GI, reference 4), and complement fixation (CF, reference 12) tests used were performed essentially as described elsewhere, with some modifications. For the GI test, the serum content of medium was reduced to 5% or replaced with I to 2% of Serum Fraction (Difco), and antisera were tested against dilutions of the antigen. In the CF test, the Microtiter system containing 1-unit volume of 0.025 ml was used. The final concentration of sheep erythrocytes in the hemolytic system, after addition of hemolysin, was 1.0%. Anticomplementary sera were adsorbed with one-tenth complement for 24 hr at 4 C.
Antisera to mycoplasmas were prepared in rabbits (12, 13) or in goats. Preimmunization sera controls were included in all serological tests.
RESULTS
Mycoplasma primatum cultural characteristics. All the strains grew well in the various broth and agar media when incubated in either air or CO2-N2. However, titers (colony-forming units per milliliter) were higher on the human blood-agar medium (3) than on horse serum-agar (10) (Table 2) .
Morphological characteristics. Typical mycoplasma colonies were produced on agar. Gram stains of broth cultures revealed fragile, gramnegative, pleomorphic, spherical, coccobacillary, and filamentous forms. Clumping of cells was noted also. Phase-contrast microscopy of unstained broth cultures showed a similar cellular morphology. Thin-section electron micrographs h Serum-free medium alone. cSerum-free medium with 0.5% albumin and 0.01 % Tween 80.
of sedimented broth culture pellets showed the classic mycoplasma cell bounded by a triple-layered membrane and devoid of a cell wall (Fig. 1) Filtenbility characteristics. The suspension of strain HRC292 used for filtration contained 9.8 x 108 CFU per ml and the filtrates from the 450-, 300-, 220-, and 100-nm filters yielded 3.9 x 107, 3.0 x 107, 9.4 x 106, and 0 CFU per ml, respectively. Strain Navel showed a similar pattern of filterability.
Biocbemical characteristics. The properties of strains Navel and HRC292 are summarized in Table 3 . Appropriate positive and negative control cultures were used. Strains Navel and HRC292 produce positive reactions for arginine hydrolysis and phosphatase activity and negative reactions for dextrose fermentation, urease, hemolysis and hemadsorption activity, and tetrazolium reduction.
Electropboretic pattern of cell proteins. The cell protein electrophoretic patterns of strains Navel (ATCC 15497 and Lister) and HRC292 were examined independently in two laboratories (National Institutes of Health, Bethesda, Md., and Lister Institute). In both laboratories, the patterns for the two lines of strain Navel were found to be identical but distinct from the patterns of other mycoplasmas (19, 28, 29) . In the American Laboratory, strain HRC292 was found (Table I) by FA, CF, and GI procedures.a HRC292 (isolated from prostatic urethral tissues of C. aethiops). Produces negative reactions for tellurite reduction, methylene blue reduction, gelatin hydrolysis, and casein digestion (1). The deoxyribonucleic acid base composition (moles per cent guanine plus cytosine) by the Tm procedure is 28.6 (31).
a Abbreviations: FA, fluorescent antibody; CF, complement fixation; GI, growth inhibition.
to give patterns identical to those obtained with the Navel lines (Fig. 2) . Although the pattern given by HRC292 in the Lister Laboratory had a general similarity to that of the Navel strain, there were certain differences by which the two could be distinguished (Fig. 3) . Serological characteristics. Serological relatedness of human strain Navel to 18 simian strains was established earlier (7) by FA procedures with antisera against strain Navel (ATCC 15497). The serological relatedness of strain Navel to some of these simian strains was examined further by FA, CF, and GI procedures. In cross-serological reactions, the titers obtained ranged from 1:20 to 1:1,280 by FA (Table 4) , 1:80 to 1:10,240 by CF (Table 5) , and 3 to 11 mm by GI ( cutes order Mycoplasmatales (9) because of its cellular and colonial morphology, filterability, resistance to penicillin, lack of bacterial reversion, and its cultural characteristics. Classification in the family Mycoplasmataceae is based on its growth requirement for cholesterol (20 with strains of M. hominis (11, 21) and M. pulmonis (14) . Seven of the 9 "human" Mycoplasma species have now been isolated from nonhuman primates, and they include M. hominis (5, 6, 16, 18, 26, 27) , M. salivarium (5-7, 15, 16, 26, 27) , M. (18) and strain HRC291 (7). The nonhuman primates harboring human Mycoplasma species include Cercopithecus (7, 15, 26, 27) , Macaca (16) , chimpanzee (5, 6, 18) , gorilla (6) , and orangutan (6) .
